PHOTOELECTRIC TRANSFER ELEMENT AND PHOTOCELL 



Publication number: JP2000357543 (A) 
Publication date: 20CX)-12-26 



Inventor(s): 
Applicant(s): 
Classification: 
- international: 



TAKIZAWAHROO 

FUJI PHOTO FILM CO LTD 



H01L31/04; C09B47/04; H01M14/00; H01L31/04; C09B47/04; H01M14/00; 

(IPC1-7): H01M14/00; C09B47/04; H01L31/04 

- European: 

Application number: JP1 99901 67326 19990614 
Priority number(s): JP1 99901 67326 19990614 



Abstract of JP 2000357543 (A) 
PROBLEM TO BE SOLVED: To enhance 
photoelectric transfer efficiency by including 
semiconductor fine particles sensitized with a coloring 
matter having specific structure. SOLUTION: A / % 

sensitized coloring matter is represented by the \^ \ . 

formula. In the formula, M1 , M2 each represents a -^x^. -■ 

metal atom, and Za, Zb, Zc each represents a \ \. j- / '^^V^^i 

non-metal atom group forming a ring together with V:- / / 

four nitrogen atoms.; R1-R3 represent each a 

carboxy group, a sulfonic group, a hydroxy group, a ^1 
hydroxamic acid group, a phosphoryl group, a // \ 

phosphonyl group, or a substituting group substituted 
with them, a1 -a3 each represents an integer of 1 -8 ^ ' | 

but at least one of a1-a3 represents an integer of 1 Z'' ' "ii i 
or more, R1-R3 may be substituted in either position X / / 
of a ring formed with nitrogen and Za, Zb, and Zc, (b) '^"SrHj^jl^^™^;.. 
represents an integer of 0-10, W1 represents a * f, j 

counter ion needed when the counter ion is 1 / 

necessary to neutralize a charge. When (b) is two or ^ }^ 

more, rings formed by each M2 and Zb may be the ^>^^ 
same or different. ^'"S^.. -Mk-- 
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(I) 



'al 



Ma 




Wi 



-m ( I ) Ml. M2{±^nm344t^iliS^2r 

^L, Za. Zb. ZcJi^iimM^rt, 41i<7)M3g 

filfixii44tO-8cO^^«t?!!*\ al. a2j3i 

-r„ Ri, R2, Rgti^tl-en. MSltZa, Zb, Z 

#t2JJl±Ot#, R,{±|i|t-Ci,M^roTtJ;<, a 2 

*^'2Ji(±«i:l^. RatilBltT'ijIl^oTt J;<, a3 
*''2Jil±C0t^, R3{±|5ltT'i,M*-3Ttil\ b{± 
0-1 0comir«L. W,{i«#^tt»^aS-1i:I.O(^M 



-jR^C (II) 



(Rll)all 

(Rl2)al2 




bAi2JilJic0h 
?^il,ii(±[ilt:. 



immm2 : -Asse ( i ) n^mizx . mmt z a . 
(II) -c^siii, i i; mm t tm^m i iseco^tm 
[^1:2] 



«xv (11) tf, Riiti^/lTj-'^i^/I^S. x;l^*y^ 

al 2{±0'-8<7)^&^-r» Ai-A4{i-e^l-?'iX 

iiWim^m-. Rii. Ri2{i;^ii^^v^-fii<?)f5^{:g 
JtLTi^K. a 1 l;6S2iyjii?)lf$. Ri iJilil tTtM 
tc-oXi.XK. al 2iOJ2Jy±<7)i:#. R^tilSltT't 

iimms ] ( I ) (^■&mi,zxmmt z a , z 

b, ZctTJgjSSix^W-eix-eWijtfc-^j^ (II 

i-i ) - {ui-3) x-mtiiztmrnttm^ 

Ut3] 
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(IIT-l) 




-HBC^ (III-3) 

(^23)123 




-Mst (in - 1 ) - (III- 3) 41. R2i-R23«i^ii 

fimMjit^Jt^S-^-r o a 2 1 - a 2 3 ii-etim 
fcitO-SOSa^^L. a2 4-a2 6ti;mm 
ffiitO~8c7)SicS:^-r« R22. R23«-?-tl-f^ 

ix, m±.(r)\. ^-mcoegtafi l-t t i < , a 2 1 *j 2 

JjLhcOtI;. R2il,intX'i,Wj:r>Xhii<. a2 2*i 
2m:cOi:|!. R22{illtT-tM^:-5Tijj:<. a23 
ti^2a±.(r>b^-. RijmtThm^x-^ZhXW a2 
4;6i2lJUiC7)i:#. RzitiPItTi^S^r-^Ti j:< . S. 



SrffMLTiiiV^ a2 6;f)^2fil±^0II#. RjetilBltt- 

^ftMS:t7y^'y-< F^j^^iiY. zr, ufxh^^ 
b ^imt timm 1 ~3 wi,^-f n*Hcis«8o3t«^ 

imm5 ] -jKit ( I ) t^fcv>-c, b^iot/dii 
T-ft^ ; k irmit-r?,mm i -4ov^-f fi^HcEi! 

[ iMii 6 ] -fent i -> Tti^ s fit^^mi^mi^¥ 

[0001] 
[0002] 

x^T./i'^-/^^ A- .y ^ ^ Ati^M^ ^mnmm!^.iM^-t 

Lit^M^OffT-. Nature (1^353^, 1^737- 

7401:, mw) iii:t/^mmm'wj2m. j.Phys.ch 

em.. (^97^, m>2I2-ei77W. 1993^) , Chem.Coimiu 

n. , (1998^i^, 719--720K) ^StioTiMiSS 

no7^;k. yr^ni^r-y^cofeSici-jT^^-^iiig 
^^i^rig-fb^^ y^?L«»ii^f^ffl«^fc -r i-iSs^* 

[0003] Li)^Lt£ii^^'^cn>m:\i.. ^Wt\±mL 
-ft h «<J0750nm J: 0 ^m^<7)mmm k ^ t'®IR t 

^zmmm^mtrzmziiuim^-^mmmm^ 
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[0004] 
[0005] 

-m. (I) 



( 1 ) TiB-^K5(; ( I ) Tm^tLimi,zx ottijis 

[0006] 
Lit4] 




Wi 



[0007] -mig. ( I ) [fi. Ml , Miii^tl^timiL 

t^MJg^-^^L, za. zb. Zcti-e^mJjfejt 
t, a i-aSJi-efi-fMtitci-ScoBicS-^-t 

tl<^ a 1 , a 2 4o it/ a 3 O^i-^^ < fc i> V ^-f tl^)^— ^(i 

iJiLh^om^st-o Ri. R2- Rsti-etL-eti, mm 

tZa, Zb, Zcj&>^>^|.^J:W^-ffxcOfiBfcS^ 

LTij<j;<, alA52iyjicOt^, R,{i|Blfr-tll^ 
'?Tfej:<. a2:«>'2JJLh£0i;#. Rjfiia) tt-^;S^ 
-5TtJ:<. a3j!)S2JiLhOi;|:. RsJilSlfr'tM^ 

oTfclVV b{±0-l OOBIX^^L, WitimTt^ 

b*>'2Jil±<7)i;#. mm^MjfciVZbA^^j 
( I ) cO^mtT, MUtZa. Zb. ZcfcT?fM§ 

•mti-t ( 1 ) tfe«co3e«^jiii^. 

[0008] 
Ut5] 



-m^ (II) 



.--^ (Rl2)i 




[0009] -fci; (II) Rii{±^;P4^=^>-;«. 
x/i'^yK^, h}<xi^i^>im. t^rj^^Mmm. * 

S&^L. Ri2{±^jtS&:^-ro a 1 lii0-8<?)gi: 
fSL. a 1 2{±0-8O^$r^-r= Ai-Aiti:-?-^! 
-fMfejit:a«*/Hi=CRi5-&3»t. Ri3{i*«)S 
^■XtiSiS^^-to Rn. Rl2«^lJ:^0^^■f^^^c7)fiM 
t«LTi>J;<, a 1 l:6s:2jy±cOt^. Rntilllt 
T-tM^r-5Ttj:<. al2*i2fiLh<OI^. Ri£(±lRlt 

[00 10] (3) Hfoe (II) tT, Ai-Ai^sm 
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^fAStS. 7f.x;^-;l/^. T}V^)V^. 

^rnil^. T/^ij^^-S. ry-;l-^^i^ 

m^T^ ( 1 ) t.fz\t ( 2 ) (ciBtgo)K«^ms^ , 

(4) HKjC (II) tCT. Ai-A,(ig^T*l,I^& 
i^a^ri) ( 2 ) ^^Jj: ( 3 ) (liS«0)tm^jiS^. 
[0011] ( 5 ) -IM ( I ) oy^mzxmWc z 
a. Zb. ZctcT?FMSixl)ii:^J^'eix-?'M*ji(c-^ 

^ (iii-i ) - (III-3 ) ^mtihzt^^m.}!^ 

[00 12] 
[^t6] 




(5^31)321 

(1^24)824 



-jR^ (III-2) 



>N^N^/y(R25)a25 




-jR^ (III-3) 




[00 13] -Mj^ (III- 1 ) - (III-3 ) 4^. R21 

R24--R26{i^timM^tlg^^^^^. a 2 1 
-a2 3(immM*t^0-8OSi:&^L. a 24 
'-a2 6«i-etl-ftlMitt0-8c7)S»^«t-o R21. 

tj;<. a2 l;6>2J2J.±cO^:|:. R21 tTij^^r-^ 
Ttj;<. a2 2:*-'2iy±c7)t#. R22iil^ tTiS^T 
^TtJ;<. a2 3:^J^'2iy±cO^:^. RsgJil^tTtM 
^oTtilV a2 4:6i2miC7)t#. Rg^JiHtT*) 
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a2 5*^'2ill.JiOfc^. R26(ilBlt-e-ijM^-:>-Ct i 

(6) -Ms* ( I ) cOfi»'-C§«fcZa, Zb, Zc 
tTJ^BSiStLS:S*5mm54i:tc-^j^ (iii-l ) 
tfzli (III- 3) •C«$a-S.ri:S-!»mi:-ri. ( 1 ) 

( 3 ) co^-^-fiiMzmmnyem^mm^. 

[0014] (7) (II) c0Ri2. (III 

-1 ) ~ (III-3 ) oRji-RjsAs^ti^'mtetr 

Tii^->im. r>i^-)im. i^^ur/i-^ 

/l-S, rU-/I/S. ^f-nli*. T;l^3^ixS, TiJ- 

§ ; t mmtt^ ( 2 ) - ( 6 ) cov^-f ti.*Hcid«c7) 

[0015] ( 8 ) -Kxt ( I ) cORi-Rg , 

(II) cORii, -fct (III-l ) - (III-3) COR21 

^rn:^*. Tyl-^^Jfi^*. TU-zI^jT^^- 

^^y7iYm:hh^h^\%mt-fh (d- (?)<?) 

[0016] ( 9 ) ( I) «a 1 -a 3 , -M5(: 

(II) COal 1. -fct (III— 1 ) - (III-3) (Oa 
2 l~a2 3;?;ifix-?'il444{-2~8c7)Si:^«-r 

( I ) - ( 8 ) <n\^'nLfAzi^m(r)immm'i-. 

(10) -Mst ( I ) C7)a l-a3. -Mst (II) <7)a 
1 1, -Mst (III-l )-(III-3)C0a21-a2 
3^-!-tl^fl*it2, 4t!tJi8^«t (1 ) ~ 

( 9 ) Ol^t^n.*H^fE«03i:m^}^^^. 

(II) ( I ) tijV^T, Ml , Mg^^-eti^'iitt 
At^y^'y^ b't^cfiY. Zr, Hf -C'S>s::i:^# 
Stttl. ( 1) - (1 0) OV^m36HciB«03fc«^ 

[0 0 17] ( 1 2) HK^ ( I ) iCfeV^T. Ml, M2 

^i^i^y^-y-f K-C$)^^i:&^#Si:-r'& (1)~(1 

(13) -fc^ ( I ) \,ZiiV^X. Ml . M2*i^tl^-fL» 
AtEu. Sm, Gd, La. Pr, Nd, Er, Lu 

-zht z. h mmt-fi ( 1) - (1 2 ) (7)\^-nLMz 

(14) HK3t( I) ttfcUT. Ml. M2*iEu. S 

Gd. Ce, NdX'hl't?:Wmt-th (1 ) - 

(13) <7^\.^-mMz^(nm^mm^. 

[0 0 18] ( 1 5) (I ) tJjV^t. hi^Ot 



td± 1 t mmt-th ( 1) - (1 4 ) iov^-f 
tiiHZMmcoy(M^mm^. 
[00 19] (16) -^{i) izaux.mmtz 

a ^, ^ I. W-fl^ (1 1 1 - 1) -C* § fll. t ^ !»m 

t-t-g. ( 1 ) ~ (1 5 ) <r>\,^'nii}Hzm,<om.m^m 

~ (1 6 ) OV^-f^^;&H«^03em^»^ , 

(18) ( I ) {'fev^T. b*sir$)'9. mmt 

Z b -S, W-ISi? (1 1 1 - 3 ) T-^ ^ fl^ i 1 

mti-^ (1)^(17) (^^^riimzamcotm^ 

[0020] (19) J: o Tii^S^l/c^^^M 

-(18) cr>U-ftLiHz^cr>^m^mm^, 

(20) (i)~(i9) m^-ftitHzmwtco^mm 

[0021] 

[|gBjco«»ojg«] aTiz-m^ ( I ) -eis^fLi.* 

^^tei'T/k^yi-S. T7i/^r-;i/S, T;i-^-/PS, T;i- 

[0 0 22] -Mit ( I ) Ml . M,ii5!fei:t^JBJK 
^■^^■to Ml. M,l,iMtt<li8miiLmm^j:^miM. 

Y, Zr. HfT-J)D. ii^ifS t<ii5'y^'y-f FT 

§^>tif^L<{iEu. Sm, Gd. La. P 
r, Nd. Er. LuT'^feD. fti>fftL<{±Eu. S 
m, Gd. Ce. NdTSj^, Mj. MsJilMfCtM^r 

[0023] -tet ( I ) tT. Ri-Rsti-etima 
X;|/*y^S (-SO3H) . h 
Fodfi^/L*. t.}ia^V-J^m£ (18-tL<l,±mm. 

{i;JTCmt\-^o) 1-20. ^JiH-CONHOH. 
-CON (CH3) OH) . ^X^U/l-S (I?flj;t{f-P 
O (OH) 2) . *X*:i;LS «?iJ^{f-OPO (O 

H) 2) . ttzi,i^tLi^i]mmLfzmmMi:mL. m 

71-^^ v-zl-S . ^ fc«*;l-rK=5f L:^c*^> 
[0024] Jir/I^i^^^i'/I^. X;l/*yig^ . h Fn=3f 

(»iL<{±Ci:l-2 0. m{fy^/K x^;l.. i 



!(7) 000-3 57 543 ( P 2 0 0 0 - 3 5 7 5 4 3 A) 



-TntVl-. t-y^;l/. 1 -x 

^/l^^^y^;]^. >^y>>Vl/. 2 -xb^i^x^A . i ^ 

/P-S (if^L<(^Ci*2-2 0. ^J^{fx^-;l^. 

i;-f-;i/) , i^^ur)V^}vm (S?iL<{ici^3-2 
0. Mi-Jfi^^nrnhVl^, i^^u^y^-jV^ -y^n^ 

S L<{iCS:6-2 6. mtf7xx;i/, 1 -^7f^ 
4-;<b^5/7x-;l/. 2-:?'nn7x— 3- 

^if. S^i^^-. M^IE^. SMi^^-. -^ri^yig^. X 
6-2 6. ^J/Jf7xy^S^. 1 -yy^/l-^^S^. 3 

-^^;i^7xy^>-. 4-^ h^>-7xy^i^) . r/i^ 

JiV^iy^)V^:::^}V. 2-x^;l/^^S/;l.:t^i^;^;^4^' 
. T^ym (ifiL<(iC|iO-2 0. ^J^ifT 

)V) . x;]/:^yr5K^ (^ftL<(ic|*o-2 0. m 

2 0. ^J^IfT-^r^yi/^^i^. ^yyW;l-:t^>-) . i} 
;WS-^^;]/S (»iL<{iCi[l-2 0. i?iJ;cHN, N 
- -J:^ f-zl/^/WN'^-f N - 7 X 

)V) . Ts^;i-T5ys (if^L<«i:cifci-20. 
\iT'^^)VT^y . Kyv'4)VT^J) J: Off 

Ti^)VT^Jm. T^Jm:%^. ^i^{ztJtL< 
\±T)Va^iym. Tiy)V:^^i^m. T)Va^yi})V^^::^ 

^y)vm. xjv^sym^. "tvu^yjvm. tFn^t?- 

[0 0 2 5] ( I ) tlT. a 1-a 3fi:TfLm 

^L. j:0ff^L<{i:2-SOSiC&^L. ^^{zm 
t<(i2. 4^:^c{i8^^^. fzfzL. al. a2iDj: 

l:6^"2tl±0^t=. Riii|sItT"i>M^r'^Tt> j:<. a 
2ii^2VXt<^b^. RaiiHtT-tM^-oTt j:<. a 



[0026] { I ) izx b fi: 0 - 1 0 c^mSli:^ 

[0027 ] -m: ( I ) i^zx. w,i±mm^m^^ 
K^i^zm tyt^^j^^w^^^^-^^^M-^ ty^mt. hi^ 
mt^m^^y. m-^^yvh^^JK h^u±m^(7)'^ :t 
ymM^w-y^^i:oM±. ^co-^m. ise?. mmm 
mzmi-i. wmmmmm^:^ti^^^. mmL 
xnvMin-^xhXK. ^m^izhj^^^»covM 
imii^z^^x^m^ti^. ^mmm-^tyi^mmt 

t'j^m^^y. r\zfhyxh^. -is. m^^y\m 

m^i^z^mmi tyhu^mmm^ ty(r)\^^Kxh 
nxhx<. mt\i. ^^v2yymA:^y. muf. 7 
^yitm^y. mmA:^y. mm^i^y. B^^im 
A^y) . mMT')-)vx)V:Y^ymA:^y mm. p 

-Y)V:£,yx)Vt-yMA:^y. p -^nn^y-^>x;i/ 

i^^ym^^y) . T^)-)V'jx)v^.ymAiry mi 

1, 3-'<^y-^yyx)Vt^ymA^y. 1, 5-y 
y^vyy7.)V^sym.A^y. 2, b-'fyfvyyx 
jvt^ym^ty) . rji^jvwM-ity mm. y^ 
mM^^y) . WM4i^y. i^tyrym^^y. m 

im^-^^y. rb77;^^n:t^^K^vj-y. ^^-^7 
;]/:tn^X7x-b'<^y. e^yy^-^vj-y. mm-^ 
:t>'. hUy}Vt^><i^yx)it^ym'^:tytimf^ii 
^^\zmMwmA:^yhLxA:^y^^^')^-h 
^mh'mM^^^i>im^mim\^xiji,\^ 
L. -^mmty mm. b'x^y^rv-i, 2-'j 

[0028] (I)*. Za. Zb. Zc It^tl 

^m^^z. Aiwmmt^^zmmm'h^v^mw.T 
mmL. m^^tihm(r>m=f\t. m. mm. 
mm. WiM. 'jy. ^^uyyt-^f^^^tmjtK. 
m. ym. mmf)'^^xiztti^mzmL^\ ttz. 
m^&^flm±<^ml'ltm^zii^^Lxm (mmmm. 

j^^mmm ^fMLTtil^ Za. Zb. Zch4 

\mmm^^^mj&^timtLxi±. 7^nyr-y. 

7K;l/7>fUy. ThyT-f^fiy VJy. ^nn7>i';l/ 

mmjtK. 7:^nyrxy, 7^71^7 >fUy. Thy 
r^f';^7^7>^ Uy^U»9ff^t<. ^^i^zMtL<l±m 

iLi^z-m: (II) xmtii. 

[00 29] -JE^e (II) cfT. Rnit:^fi'^^^>'fi'M. 

xivt^ymm. hv'u^yjim. hhu^^j^mm. 
mmm^mi. mi<it. r^i^jim mtKnc 

Sl — 2 0. fiJx.H";<^;l/. x^;l/. i-7°nbVl/. t 
^y^;K ^y^;k l-x^;^^y^;^. 
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JV) . TJVy:^JVm (#tL<(i:C|42-2 0. Mlli 

{iCl:2-2 0. m{fx^-;l.. y^'S^'-f:::;!/) . 
^n7;^^;^« (ift L<{i:C|*3-2 0. Mi.(fi^^ 

-2 6. i^J^(fyx-;l.. l-^7f^;l^. 4-;^h^S/ 
7x-;l/. 2-::?'nn7x-;l/. 3-;'<-f;l/7xx 

mmw.=f. WyMW.=f. ^vyw.^. T;i^;Wg^Sr# 

^TL. titL<\tcm-2o. mm. 4-b°ys^- 
/]/. 1 - 5 y 2 - ^yy w ^ U 2 - 

2-x^;l/A.:3^^>>;P:t^i^;^?;l-^':^;l/) . T 

(^ft L.<{i:CiSrO--^2 0, ^JxKT^y. N, 
n-'Jy^f-)VT^y T:^')y) . Tzy)Vm{t^tL< 

^j^yrsKS (#^L<{icico-20. <^ji.{fN, n 

->^'yf^;]/x;l/7^yr5 N-7xx;px;l/4^yr 5 

K) . ri^m^iy^{nt,L<\±cm.i-2o. mt 

^ (M t L<\%cm.i- 2 o.miim, n-i^y^-^jv 
5/* L<(i:Ci(l-20. ^UffT-^rf^/I/T^ 

Ti^)VT^y^. TS^/^^^^-S. ^NH^'yiE^?: 

75 y*. 7i^;i-75ys. 7>^;i/:t^v' 

^\uyyw.=f^:m'. 
[0 0 3 0] -^st (II) a 1 u±os(ommi 

2. At,fz\±H^^t. a 1 2(.i0-8^0^i:^^L. 

mS^^t. Ri3i:tT#^t<ii*«J^^. 
'>;l/S. x;l/7^ySS. bKn^y;l/S. bF^^^fJ^ 
IS*. ;J;X;f^x;i/^, T}V^}Vm. TjV 

^r-;i^^^ 7;i/^-;i^^. i^9ur)V^)vm. r^}-)V 

^f-n^S. 7;l/n^£xS. T')-)Vt^iym. 7 
7i^;l-7SyS. 75 y^. 7x/^S. X;l.4^y7 



T)V^)Vm. 7;l^:>-x;l/^, T)V^^)Vm. TU-)l 

[003 1 ] Rn. Ri2Ji:^-t^V^t^iicOf5M(cM^t 
Ttj;<. al lji?>2iy±c7)5#, RiiiilllbT^^^':) 

Tfeil^o ^12ti>2]i}±<^m. Rni±mtThm^^-> 
ym. i-y^uym. bu>>>is. b^yvis^^ffM 
[ 0 0 3 2 ] ^ ^.tc. -^jt ( I ) c^y^mizxmmt z 

a. Zb. ZctCT?l^j^<.$ni>3l:^^mm?*jitC-;^ 

St (iii-i ) - (ni-3) x^m^ti^zt^x^m 

l\\ (III-l ) - (III-3) 4^. R2l'-'R23 

iimmM±t*/l-#"^y;«. x;l.*yKS. bH 

M«iRi-R3. Ru^lMtT-J)^. R24-R26^i^^^'f 

a2 1-a2 3(im^tLtt4(-0-8cO»iC^^ 

#iL<{i2-8c^)m§:^L. k^ntL<\± 
2. 4. S^r^t^. a2 4-a2 6fi:^tl^^tlMjt(C0 
-8^^li^^L. MtL<\±0. 4. 8^^^. 
[00 33] R21. R22. R23«imm. iiiW^T 
#l^f5EtC^J^LT{> j:<. a2 1^^^2iy±^0^^. R 
2iiilRltTi>^^':>TC>J;<. B.2 2t^2VX}iC0h%. 
R22«i^tT'i>^5r':>Ti>J:<. a23^>2iy±Oh 

R23«illtTtM^->Tl> j:V\ a2 4:6^'20l±c7) 
R24{±l^triS^->Tt J:<. SVH^?i*SLT 
S^ffMLTtiV^ a2 5j&>'2jyjii7)fc#, Rgsfil^I 

3.2 6t^2V)±(y)}i%. Yi2,^mtX%m^j:nX 

mtLxit^y^ym. i-y^uym. ^^wjym. 

i^y'jymmmti^\ 

[0 0 34] -jKjt ( I ) c^)^m(^zxmmtz3i. z 

i-i ) tfzi± (III-3) Tm^tiiztf)^j:mtL 
^\ -m: ( I ) ashza^^fe^^ii^>- 

mmtzc^-^tcm:h^-m^{iu-3)Tm^tii^ 

t^UmtL^\ ^^iz^ ( I ) izm^X. b 

^nxh^. SS^Zb;6^^.5r^Ii:^j^-^i^:(III-3) 

[0 0 3 5 ] -m^ ( I ) xm^fii^mit. 

&^^O^ffitC^>ft" I^Ji^^rlS-^* (interlocking grou 

p) t LT. ^Ji^t^^i^)]^ (raoH) ;^;i/*yK (SO2 

H) (-P(0)(aH)2) t^Xt^V)l (-0P 

(0)(0H)2) bFn^^fAM (i^Jtif-CONHOH) 

bb'n^s^/l^^^coigft* (Mitt^ornby^*^!. 



!(9) 000-3 57 543 ( P 2 0 0 0 - 3 5 7 5 4 3 A) 



[00 36] tATt^-M^e ( I ) Xm.^tth^Wm^ [0037] 

m\iZh\^z. 4flcoM»hza. zb. zc(oi^±mm uti^ 

R41 R43 R42 




3^42 R43 R4I 









R4S 


p-1 


H 


H 




P-2 


H 


H 




P-3 


-CHs 


-CH, 




P~4 


H 


H 




P-5 


-COOH 


-COOH 


H 


P-6 


-OCH,CX)OH 


-OCHjCOOH 


-0 


P-7 


H 


a 


H 


P-8 


-OCH3 


-OCHb 


-C^CCHg 


P-9 


-CH» 


-CH, 


H 


P-10 


H 


H 


-COOH 


P-11 


H 


H 


-Q 

CONIIOH 


P-12 


-OH 


-OH 


-0 



[0038] 



(aO) )00-357543 (P2000-357543A) 



/ N-/ 

^1 





R41 


(^48 


R44 


P— 13 


—coon 




-jr\ 


P-14 


II 


X 


-C=CSi(CH8)8 


P-15 


-COOH 




-CsCSi{CH3), 


P-16 


-POjH, 






P-17 


-OPOjH, 


H 


H 


P-18 


H 




-COOH 


P-19 


-COOH 


— CtHu 


H 


P-20 


-COOH 


H 


CS~CH2 



[0039] Ut9 ] 



(ai) )00-357543 (P2000-357543A) 






R41 




P-21 


H 


a 


P-22 


-CH, 


-CHj 


P-23 


-OC4H9 


-OC4H, 


P-24 


-COOH 


-OOOH 


P-25 


-OH 


-OH 


P-26 


-OPOjHj 


-OPOjHj 


P-27 


-0-(CH2^C00H 


-0-(CHs()^COOH 


P-28 


-COOH 


— CvHut 



[0040: 



(a 2) )00-357543 (P2000-357543A) 




[004 1] 





R41 


p-29 


-coon 


P-30 


-PO3H, 


P-31 


-SOjH 


P-32 


-Q-COOh 


P-33 


-CON -OH 
1 

CH3 



(as) )00-357543 (P2000-357543A) 
R41 












R144 


e-34 


-COOH 


-COOH 


H 


H 


p-35 


H 


H 


-COOH 


-COOH 


p-36 


-OC^u 


-OC^u 


H 


H 


P-37 


H 


H 


-OC4H9 


-OC4H8 


P-88 


-OCHaCOOH 


-OCHgCOOH 


H 


H 


P-39 


-OH 


-OH 


H 


H 


P-40 


-OPOsHg 


-OPOgHj 


H 


H 


P-41 


— CgHi, 


"CjHi7 


a 


H 


P-42 




-0-COOH 


H 


H 


P— 13 


-COOH 


-COOH 


-OC^Hu 


-OC^u 



[0042] 



(a 4) )00-357543 (P2000-357543A) 




[0043] 

litis] 





R4, 


p-44 


-coon 


P-45 


-SOjH 


P-46 


-eOsHa 


P-47 


-CONHOH 


P-48 


—^^-COOE 

OC|gH37 



(a 5) )00-357543 (P2000-357543A) 




(a 6) )00-357543 (P2000-357543A) 




COOH coon 

[0045] mz. -m ( I ) Tm^iii:^wM(^-&. (.-x-mt) tmm^ ( ) commm^^^cr, 

ttz, Z^I,zmmLfzmm^i±^-^<':>hM*Jol [0046] 



(a?) )00-357543 (P2000-357543A) 




• (W,)„ 





Mil 


Qi 


Qi 




D-1 


Sm 


P-2 


p-2 


H* 


D— 2 


Eu 


P - 1 


P-4 


// 


D-3 


/; 


P-24 


P-24 


M 


D-4 


Sm 


P-2 


P-29 


n 


D-5 


tf 


P-2 


P-34 


f) 


D-6 


Eu 


n 


P-44 


If 


D-r 


Sm 


P-24 


P-46 


It 


D-8 


» 


P-5J 


P-34 


u 


D-9 


Eu 


ft 


P-44 


ti 


D-10 


Gd 


P- 1 


P-44 


n 


D-11 


3m 


P-4 


P-45 


It 


D-12 




P-3 


P -46 


ti 



[0047] [{1:16] 




Mil 





Mn 


Qi 


% 




D-18 


Nd 


P-5 


P-43 


IT 


D-14 


CI 


p'-e 


P-38 


0 


D-16 


Eu 


P-12 


P-47 


If 


D-16 


// 


P-34 


P-34 


It 


D-17 


a 


P-41 


P-46 


n 


D-18 


Sm 


P-44 


P-44 


fi 


D-19 


Nd 


P~3G 


P-46 


u 


D-20 


CI 


P-37 


P-44 


n 


D-21 


Eu 


P-44 


P-49 


II 




Sm 


P-44 


P -63 


ti 


D-9.3 


iSu 


P-44 


P -57 


n 



[0048] 



[^tl 7] 



(as) )00-357543 (P2000-357543A) 




Mi2 





Ml, 










0 -24 


Bu 


Sm 


p-i 


P-29 


P-34 


D-25 


Eu 


£u 


P-2 


P -24 


P-24 


D-26 


u 


ft 


ff 


P -24 


P-2 


D-27 


ff 


u 


n 


P-34 


II 


D-28 


fi 


n 


If 


If 


P-34 


D-29 




u 


IS 


P-44 


P-2 


D-30 


u 


n 


P-44 


n 


n 


D-31 


ff 


ff 


P-1 


It 


P-1 


D-82 


// 


II 


■ ff 


It 


P-44 


D-33 


Sm 


Sm 


P-2 


P-44 


P-2 


D-34 


// 


;/ 


P-44 


tt 


ff 


D-35 




/; 


P-3 


P-45 


P-3 


D-36 


it 


n 


/; 


/; 


P -45 


D~37 


// 


// 


P-29 


P-44 


P -29 


D-38 


• 


" 1 


/; 


0 


P -44 



[0049] 



(a 9) )00-357543 (P2000-357543A) 






Mu 




Qi 




Qs 


D-39 


Eu 


Eu 


P-12 


P-47 


P-12 


D-ao 


H 


H 


/; 


n 


P-47 


D-41 


Nd 


Nd 


P -6 


P-40 


P-6 


D-42 


tt 


fl 


// 




P-40 


D-43 


If 


w 


P-2 


P-44 


P-2 


D-44 


u 


// 


n 




P-44 


D-45 


CI 


CI 


If 


u 


P-2 


D-4e 


If 


n 




II 


P-44 


D-4V 


Hlu 


Eu 


P-5 


P-49 


P-5 


D-48 


n 


JF 


// 


jy 


P-49 


D-49 


n 


/; 


P-13 


P-54 


P-t3 


D-50 


If 


// 


fi 


/; 


P-54 


D-51 


8m 


Sm 


P-5? 


P-57 


P-2 


D-52 


}} 


u 


ff 


n 


P -57 j 



[00 50] ^^mMzm^^hti^-m^ ( I ) -zmn. 

l'it-^^<^mi. Inorg. Chin. Acta., 255,59-64,(199 

7), Inorg.Chira.Acta., 268, 141-144, (1998) ^CDl^lKff 

[00 5 1] 'ka. *%Bfltii. ^-mmmm^x- 
[0052] mz. ^mcommm^aix/mm 



m:mzii\^x\m%'^^^h(r)%^mmm 

xi±m^ h -^jiVt^nmii x x^m^W'mm ^ mxmm(r) 

<n%.mtLxm<. ^tis, ^m\xwtti^tiff)m^m 
ii^^rf) , mmm,m±fmKmmLxu^ 
xM. mmLLxwM^mmi\M^}:.m.^^-f 

[0054] LTfii^U y)V^=^^J^a) 



(^0) )00-357543 (P2000-357543A) 



ftf^fiW#:t LTJiWti, ^'U-^A, ^yj-'-^A, ^KS 

>-S!-^hU';7A, f-^yK^N'U'^A, -jj-T-mu-^A 

[ 0 0 5 5 ] 2is||tltffll,^/i,^l|,^?ift:t LT i D*?* 
L<{i, MM'iUiSi^ TiOa, Sn O2 . FegOa. WD3, Zn 
0, NbaOg, CdS. ZnS. PbS. BijSs, CdSe, CdTe. GaP, I 
nP. GaAs, CuInSj, Cxili&e^i'^mf ^flt . S^^^t^lt 
L<«iTi02, ZnO, SnOj. Fe^Oj , WQ3, NbgOj, CdS, Pb 
CdSe, InP, GaAs, CuInSz, CuInSejTib O , l^tlff 
tL<{±, TiOjtJtfiNbjOb-CifeO, fttlif4L<{iTiO 

[0056] :^mmzm^^^tLh^mmi. m^x- 

i,. mi¥BX%x^\ ^immttxiim^Brntt 

^ A A^o fiftif-JgHiAW i L < . (c-^ y ;^ - h ;k 
ti^to-^-i iJ'p^- Xc7)8lt^^itiW*3&S»^ L 

[00 57] ^fi<:.oi|i#ft»2^ioiefi(±. jsijsm 

tLT5-2 0 0rm-C*l>;t:{ii'4Tit<, ^ttS-l 
0 0 xmXh I. ; J&Wi t V \ 4 . ^]^M!t^*cO^#fr 

{zim-'f) m'm.^hLxMQ. o i~i o 

[00 58] tfz^ 'mWX:Xl.(mF^^A X%^(nW£ 

fz. xMmm.^^xmmm^\i^±^^ism\ 

a^-t^ Xcr)±^ tj:^ miliS 0 OnmSSiO^^ftSi^ 

[00 5 9] 1i»McS^cOf1sM-Sii, i^m^co r>/ 
;k-y;l^fec7)f4^j r^'^-^cma: ( 1 9 8 8^) . tm 

«J ( 1 9 9 5) mZsSMcOV>l-'r/im. #*.f.*<7) 

xBimmi tx'oh.m3 5^. m9^ 1012 
1 0 1 8K ( 1 9 9 6 ) ia«s<7)^^';p-y'/i'S**!ff 

[0060]4/tDeguss a^Aim^Ltz&m^ 

wmmx'^mayiimiti mm^m-tim 
[006 1] tfzmiti-^ycoi^'^ii^iiw'ii'-yfi' 



!fi5ttijeffl*$ffij ( 1 9 9 7) (ciaiKois 
[0062] wt'i'i'ycr>^\i}LW)Vjv-'f)vm<r> 

d *.^ft^^'-y^^O ^'J-^—rJl- ■ 7f7" • y;&y ■ 
•t9S>y^' • y-!fXT>f- 118 0^,1112-^.3 1 
5 7'<- i^'i^^f, 3 1 7 1 ^-=J (19 9 7) j KlgcT) t 

10# 119-^. 24 1 9'<-i/>^>24 2 S'^-i^j 

[0063] ^mtt^f^ftcti. ^mcoi: 1 t^f^ft^O 

h<T)\<zmmmi^hth(nt\ ttz^mmi^zimmm^-^t^ 
mmm mmm) ^^■tt:^'y xi^tKuryxi-y 

v^««ijt LTtt^M mt\m^. -k. m. r)v 

^-'^A^ ni^'i^A, yi;'>A*) . m. hL<\i 

m.m±mmm (^yi^^j^-xxm^mm. k 

ia#©FJJicOif$(±, 0. 02-1 0/<maat*.&; 

[0064] mmt-iL^m±mMmsitm^^m.\\ « 
t li^mmmicommt lt{± 1 0 0 Q/naTxh 
•9, ^ i^i,ztmL<ii4oa/ni;j.Txh^ . ;<?)TRS 
t{i#t0JR|{±^irV'>*5. ilffi'O. iQ/amsixhi. 

[0065] mmm:^^m±mmmzmmxhiz t 
tULw mnmi^zmmx'hibimc^yMMmtin 0% 
ahx'h iib^:jmL. 5 0 %a±.Th h^bmt 
L<, 7 o%mLfjm{zmtu\ wmm.'&mwb 
Lx<,ti}yxhL<ktryx^-/ymw&<^^mmi\L 

\^yyLfzZMitxXt^t^ts:^m'9M^\&,-:ixVW~ 

y^w.7u~v:^'yxx'x-%tzwmM}Li,zim.Lfzm 

WttiyXifm^zt'^tL^^ tfz. i&zixhxyu^i^ 

^iBMl/v-y^/l/Atti, T-VyT-^^iV^JVu-x 
(TAG) , *fl)X^VyTV7^^-h (PET) , 

^K'Jx-fvy^yi'V-h (PEN) . yyj;^:^^'^^ 
•yiJ'^KUXT^-y (SPS) . *rU7xXP'yx;l/7-f 

K (pps) . ;ifU;<?-;J-"^— h (PC) . ^fyruu- 

-h (PAr) . ;KUX;l/7*y (PSF) , *°Uxx 
T;kx;k7 ^ y ( P E s ) . x-r/P-^ s h ( p e 

I ) , ^*.°'J:tV7>fy. 7"nA-([:7xy^>-#*SJ> 

mim<:om^m.m'yxhL<\iryxi-'y^(^^^w 

Iw^Wz^O. 0 1~1 0 0gj5W4tV>o 

[0066] ji!i2ii:tt«coffifi:&T(fS BWt^S 



(^1) )00-357543 (P2000-357543A) 



ti<. mzT/ii~'^j>.. mmttvy, ^au-K 

[0067] ^mm.i'^:mm^mw±izmmti 

[0068] '=mwmtti-mm.i^mt^mt i 
xmm<^Yji~yjum<r>m. m^xt^mtum. s 

fu^m-oxmvi^Lt(:fi^(,^^wc-thi]m. hiv^±^mi^ 
^^i&tmmm'^x''mk'!'t bxmm^^^mt 
mmh-fjwmn^mif^tih. ^mkixnyktrzn 

[0 0 6 9] M^p^rffitLTt±. rry^r-^gyiii; 

V yi^'m-m^x'X'^ i tcot tx. wm 5 s 
-4 5 8 9^^j^mi>tm^^tix\^iv-( ^-f^-m. * 

IHtit2 6 8 1 2 94-^, 112 76 14 1 9-^, |5l 2 7 
6 17 9 l-f-l^tieawx^'l' X.^XhJl 

xx}::ym^xru-mi:>i^tL<m^(>tLi. 
[0070] mi^mwmt ixa, i^m^^-^fhrn. :t 

xi^>j-ys;immtu\ 

[007 1 ] mM1]mcr>'pfi^(-j, -y hJf^ 

[0072] mmi^immmm'^m^. m 

mmm. m-ismi'^^^-^ yf-mcomtmiz^ y)± 
%<ms^fih,mhm&mt\io. oi-soopo 

ise) f'tix^';?, h/l—i^g yffi^^-^X hSAWS L- 

< . mm mtifo . iPoiseOT) x\tx^^ k 

[0 0 73] ^^t.. X^Xb/l—i^'ayiSlictSffife* 
[0074] t/S^*«^<?)S^JS'<.-X hcom 



mm^^hhX'^h. 

[ 0 0 7 5 ] i« j; a tM^ti?gcO?m^. M^liM. Sif 

[ 0 0 7 6 ] § f>tc, ^mm^^^^m^imtm^ 

IHEMfo^OTWf;^^ U-yEfll8!lStli?4 t<ttl 

x% h . 

[0077] HRfc, ^^m-k-Mm<^%?i-i^m^ 

*\ ^mmzli 0 . 1 1 0 0 /i inT-J) !> . 3Kl;^fi t L 
Xffll<^.S.*|-^{±l-3 0/xmrj)^^i:AWiL<. 2 
~2 5A(m-C3!>I.C:i:36f5j:'5S?^L.vn ^t^ftMiB^O 
^R^#:lm2=iS;t t^Olt^iJiiiO. 5~400g. ^^>{C 
t±5-l 0 0s*W^ Ll<\ 

[0078] ^mn^ummmmizmLfzm 

^±^Sftft t <^m^ & |Si]± § -ti: I. to t JP 

ll(i4 o°ciyji7 0 o°c*ifc-J) D . j; Dif S L<a i 

0 0 °cmi 6 0 0 "ClilTT-J, t . 4 1 SDii^flfill^PBlii 1 

0^-10 mm^x'h § o y V- 7 1' /i^ 

<sj]'(:>i^x% m'oi&is^x'Sihzbfjmt tw 

§j:m(o^Txcoi]\\mmmi,zx *) «jmxh s . 
[ 0 0 7 9 ] s iammmk. ^m^n^commm^ 

iMAt^^yjmm.^imv^tzit'^y. •/ ^^^EMiti-^ yy\^ 

[0080] ^mm-\t$'< (Ttmmmt^ z t 

ti^x'^ -s J: -3 i,zmmmco±-^ i t comi 4 l v \ zcofz 
i^mmm^m^:^m±^zmwL Lfzmx<^mmm 
a. mmmmix i of^i^xtxht^hmt i 

<, $Uziooim±X'ht:ibmitU\ '<r)± 

[0081 ] ^mm^izmmm^^^ijmii& 



(^2) )00-357543 (P2000-357543A) 



Uf. T)i^-iim xi^'y-zi/, t-r 

:?oo^^'y, i^^i^'nnx^'y, ^'noxh/l/A. ^'oo 

^y-fe'y^) , X— f/l-a { >>'x^/i^x— f /I', 

(N, N-i^'^^;l^*;l/ArS H, N, N-x;><^;l^r 

■fe^S^-'^) . N-^^yt-tniJ Fy, 1, 3->>'^^ 

/w s/yji^yy, 3-yf-;i^:t^-ryui^vy, x 
XT/i-a (PISx^;u, ftSiy^;!^^) . *Kxxf 

S (#ti§i>x^/i., M^x^i-y, imr^i^uy 

, ^fyS(T-bby, 2-7"^yy, i^^o^,^ 
■^yyW) . Mb** e^^-^-y, ^j|lix-r;l^^ Ky 
•fe-y. h;l^xy^) J5>iti#>c7)ig-^}W^!&>W?>ni., 
[0082] ?WASi>i|i^#:faf4^JiWffMB$i:|5|S 
tw, i«fiiJKiS (^Jxff 0 . 0 1-50 OPoise) ftlx 

^xh;i.-i-'Hyffioffi, #«Eri»JS*>\ m 

mo. IPoisetJlT) Tli^y-i Vt^yri~mhL< 

iiv-^^-j 1. 1 < {4x h- ymiim 1 1 v . 
[0083] ^<^x a m^M.. 

[0084] m.mco-mc^^&mTmi^coi'ymz^j: 
h fzib . m.mm.'^Mzmmz ± ^ -c ^it hzt i>m 

mrmm^z7mmM-fh o ^ jgtt Jt*^ , n-mzm. ^ -r 
[0085] mm^nt. mx\ 1 ^tz 

DO. 0 1 — 1 0 0ra^;l/;«s*TS Lv\ ttz. ■fe^c7)¥ 

0. 0 1— im^/P;t(%iU\ c:<?)j:-5=5:fe*ftt-t 

i j; -^T, ^mmzioiftmm^m^+j^i^zn'^ 



mti<w-mLmm%mfm^-^iMmb^j:i. 

10 0 8 6] ttz, ^'^^j:b-mM±(^MUim^im 

■tim'^x'^cr>it^^^^^\^^^^xijXVK 
^■^im^mt-^b Lxi±:^jUTr^^>'m^^i-ixr- 

i^tLi, tfz. mmmmi^mmi^bhx'^i. 
[ 0 0 8 7 ] t^, ^m-mm^^mti 
x\ m^mifz'mzTiymimv^xi^mwmt^ 
cr>mmmmLxhj:\,\ Mtu^T^ymbLxn^ 
u yy , 4 -tert-rf-;Hf u i^"y , *f t"-;i/t° y i^' 

[ 0 0 8 8 ] m^^mm t wffit^t ^xm t < isj 

t^^^-t-sJiT-*.?.. ^%mx'm^i^b<^X'^ im 
m^j:mmmmm\b Lxim-itmjiMi^mimm 
mifzmw iwm) . m^mtmmmmmmL 

tdm^^ u -?-■? h u X L/t V *t9)«i yvn: 

[0089] ^^mx-mmi-hmmmi±mmm. mm. 
io2:.ifmmij^(^mjs.^iii^bmi-tL\.K ^%mn 
mmmi 1 2 1 a ^imm?^^h^ ( a'^^tiui: lx 

iiL i K Na I , K I , Cs I , Ca l2^:t'<?)#M 

F^^4Mry^-^A-ft-^cri3i7^t^^t-) , B 
r2t*«^oa^-^t>-<i: (Mimb iXiih i B r . 
NaBr, KBr, CsBr. C aB rj^fc'cO^Jgft 
-fLll, J)-Sl'>{4f-f7T/l^%l'Ty^-i7A7'n-?-< 
F, b°yi-'-i>/.7-ov-< K5rf4MTyt-'>A^b^ 
CO(530\ 7iny7ySStg-7iyi^ 
Ty^I^7xn-fey-7x y :ty^i:cO^ 
Mm. ;Kym-f fy^A. T;l^^/l^^:t-;u-T;U 

*, hh'n=^fyy-4ryy^ri:'^fflV^Sii:*i-C-#l.. 

; iO^'t'ti 1 2 1 L i I y i^'::^'^ A 3 -y-f F , 4 
S ^'Yy A3-^--< F^:i;'4ar y^rX-^A-ft-^i^iT) 

{iEP-718288^. W095/18456^. J. Electrochem. Soc, 
Vol. 143, No. 10, 3099 (19%). Inorg. Chem. 1996,35,11 

mm-tt ^bhx-^t. imm^mmwb ixmtt 
mmimmi^^<xmh^j:^\ 

rxh $ ^ L < tto. 2 mi± 1 0 mxrx$) 
I. tfz. vmvi,z3''^m^mati^-^<nmu~>3 
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[00 9 1 ] :^^mTmmMmmtmmM. 

0 r? -;i/>>*r;l/^;i/x-r Tn e y y a 
vr;l^^;l/x-r;i/, ;J^Uxf-wy:^"U rr-zi/S/T/I^^ 
;kx- r /l^ , ;K U To b> y U r? >>'r ;l/^;l/X- 

x^ 1/ y «J y T;l^^;l/x-f /l^. 7°n b° y 
:/ya-;]/^yT;i/^;^x-f-;^. ;}fijx^i/y^ y a 

wi^^yr/i^^/i^x-r^i^. ;^°yrnb°^y^^^u 
^ y 7yi^^;i^x— f- kcotjv a . x^ u y 
TPt"vy^"Ui7-;i/. ;Kyx^i/y^'y 

;K»jrnt°vy^^"'y ^^'y-byy^h'co^ 

ffir/l^::?-;!^®. 7-bb-by;^. ::^Vl/:^ni/^ h y 
;K :;<V^>'T^Y-Y^))V. Tnb:t:^ h y;l/. ^y 

y':ib y;i^^^-coxby;Kk^t^?. y'y^;^x;i/7;r^ 

[0 0 9 2] *^B3T'{i. J. Am. Ceram. Soc 

80 (12) 3157-3171 (1997) tClBIK^tlTV^ I. i; ^^ter-y 

f^;i^byy>^. 2-br7yy. 2, 6-;i/f^>^y#<7) 

[0093] :^wm±. mmm±^v^-mi}\i. 

ffl^^ ^ h t-^ ^ o ;Ky v-J^Jp(i J: 0 yVWtS-ii:^ 
"Polymer Electrolyte Revi ews-li> j:tA'2 " 

(J.R.MacCallum^C.A. Vincent COSSi. ELSEVIER APPLI 
ED SCIENCE) {Z%m%flfz.\Y.^mkmi^h Z ttl^X:'^ 

i>f)K #t:rjKyT^yo-by;i/. :^vyyit\z-^jT 

Mci O^VWb^it^^^-^iiJ. ChemSoc. Japan, Ind. 
Chem.Sec, 46 , 779(1943), J. Am. Chem. Soc, 111, 
5542(1989), J. Chem. Soc, Chem. Coinmun., 1993, 3 
90, Angew. Chem. Int. Ed. Engl., 35,1949(1996), Ch 
em. Lett., 1996, 885, J. Chm. Soc, Chem. Commun. , 
1997. 545tfet!4§tLT § ^ t 

[0094] ^^7^^«»«^^wtg^/^-w^ofi^^^ i 
aft. ^mm^j:}i(ni^mzi:y)^mim^Lfznmh{z 



v-{ix^ u y'm$mmi2iMii}±^t6it^^mTh 

^ZtmjtK. mm'J}z:zfVKy'^y^ x^i^y 
y 17 >>'y ^ ^ y V - b . X ^ y y a VT 
^yv-b, :x^^Vyf^)n-)VV:^^9^)\y-V^ V 
xf'lxy:/yr7-;i/i;r^yi/-h. S/'xf-ixy^'yr? 
-;]^>^"y^^y V-h. byxf^ixy>>''yn-;^yr^ 
yv-b. byxf'ixy:^'-yr7-;i/yy^::5'yix-h, 
^y:57xyxy N-;i/byr^y by^f-n- 

;l^r^y^> N y T;:^ y V-Vi?^^ \^vmh LT 

til) . y^vmwA^mmh ^ y v-^i^^ o-^mzw^ 
t^^yv-^'^^T■l^Ti>j:<. T^y/i/^^j^ciia- 
7;^^;^7^^y;^'K (fiJ;t{f;^^^'y/^K=5rt') Wd^-h 

o-ru'\^}]/T9^))VT^Y. T^^))VT^Y. 2-7 

^^))VT^Y-2-^^)vyuny:K)V^.ym. 7^y 
71^75 l<'rnt7l^hyy^;l^7y^xT>A:^'n^-f 
^&}VT^^}V-y^ t Fn^i^xf^;l.7^yu-h. 
n-TntV1^7^5^y V-b. n-y>;l^7:?yi/-h. 

2-y N^yxf^/l^7:^y V-F. y:5'n^^y;I/7^ 

y v-h^h'") . fx;^x;^x;^^ii mnmmy^^ 
}V) . vy-^yit^j^cfiyv/i/M^^ii.i^^^til.xxT 
mUi-^VAyWi^y^^^v. vix^yS>>Vf' 
yv/kHyxf^/P-^rfc"') . vix^yn, yv;l/S. 
p-xf^lxyx/i/^^^yMt^o^bU^AiS. 7:?'ynxh 
y;K ^:5^^yn-hy;k i^'xy^ (l^U{f7':^>>'x 
y. y::^n^y:^>^xy., -fyri^y) . ^#J^bx;i/ 
^t^ft (M;iH"x^l^y. p-^^n;i/X^i^y. x^v 
yxjvi^^ywry^y^h.) . ^MSaSiS^fl-ri.b- 
/HL^ift. 4M7y^-^i.tM^^r-ri) b::^;H[::'&^l!I. 
N-t"::i/l^7^;l^/.75 F\ N-b-x;i/-N-y^;l/7^;l/ 
i.7SF\ bx;^X;k;^yM. b x;i/X;^;J; y^:^ h y 

b-^- yryy/l^zt^^f h\ bxyry^^n^-f 
b\ b':z;l.7;^^;l^x-7^;I/S ( (^Ji(f y ^;l-bx;l/X 
— f/l-) . x^wy. ynbi^y. l-7x^^. ^yy 

h/^j^'T^^. ^yv-^gt^tJS^fi^i.^'g't&ft^yv-co 

ifS Lv«SIM4gBI{i:0.5«S^lJJ[±70*SmTrj> 
I) ^ L < . ^ L < til . 0SS%]y±50 

[0 0 9 5 ] ±a^0^y ;:^JilltT ■ *T»I5^^ 

# : (^b^RA) ^i^mui : lis 

fi^^jei^ 1 yi;ij}vn^ ( I ) (^L^iiiA) tia«$ 

ffl^yv-{±. im. it. mm. ttzm^it^m^zy 
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Mx.«f. 2,2' -Ty"fX>f y7>n:ihy;^. 2, 
2' -ryf'X (2, 4 ^;^AVn-hy;|/) . 
i^';<^;l/2, 2' -ry'f'x (2-;<^;l/rnt°:t^^- 

b) (s/'^^;i/2, 2' -ry'tx-fvy^ix-b) ^ 
^y-?-mmzMLo . 0 1 ss%iy±2 oss%ot 
[00 96] y^mmwiz^^i^/^-mcommm 

[0097]^^. ^v^-mmKmizi: mmw^ 

mi\^mm^m^j:m^mit. ^mmmmm m 
^^v'-jm. h'jTy-^m. "ejiTt^uym. t^^'j 

m (Mill. j\nyyitTJU^}l\ j\uyyitTyil^^ 
[00 98] %Wm.(r)mh'^\iZ-^mtfz\± 

mh ^ h ^>T-^ h . wtrnzm^mt^-^mmmm 

Mf\t\.X\t. N, N'->>7Xri;l.-N. N'-t^X {A-y^Y 
^S/7x:i;l/) - (1, l'-b7x:i;l/) -4, 4'-i/TSy 
(J.Hagen et al. , Synthetic Metal 89(1997)215-22 

}VT^y) 9,9'-Xb°nb7;l/^l^y (Nature, Vol. 395, 
8 Oct. 1998,p583-585i>j:l^m/10617) . IJ-tX 
{4- (i^-P-bU;l/T5y) 7x:i;P} i^^oA.^^f^' 

-ft^ft (#^3359-194393^^^-11?) .4,4. - bX 
[ (N-l-«t7^;l-) -N-7x:::;I/7^y] t;7x:^;l-T 

{Xm.%Kh2 \m)±(nmT ^y^^7i^2 Wi^XYjrm^ 

^^im^^mwa-^zmm^fz^^ikr^y (#ib¥5 

-234681-^^^lg) . hU7x-;I/^y^fyi7)iS^#:rx 

m4, 923, 774-^. if^^^4-308688-^i^^$g) . N, N'->>' 
7x-;i/-N. N'-fx (3-^^;l/7x-;l/) - (1, I'-b 
7x-;]/) -4, 4'->^'75y^(?0^#i^>^T5y {^m 

^^it^4, 764, 625-^) . a\ a-fVy^^^ 

}V-a, a-MX (4-i^-p-b U;l/T^y 7x-;l/) -p- 
^i/Vy (#ffi^3-269084^^^«) . p-7xXl/yi/ 

7 5 y%m^. "jt^^^t \.x±m^\zmm: h y 7 

xX;l.7Syf^#ft (mW4-129271^d.^$g) . 
x;^«tc^#]Ki-'75y^5&-'M41iM}«L^^^l:^tl 



ffl¥4-i75395-^^^#) . :^^vym:'m^^%r\y 

:^:z.vy^m^Lfz'^m.Vr\y (t^fcW4-264189 

^'km . x^^}}vmm^^h^^%VT^y (m 

¥4- 290851-^<^^fB) . -^yS^VP7xX;Wk^1^5 {\m 

^4-364153-^i.^fg) . y}Vi^vym:'m7^y^^^^ 
Lfzi,(r) (^t^¥5 - 25473-^^^fg) . v^)r^y\t^m 

(#ll¥5-239455-^4,^fg) . b^Xi^eU v'V^75 7 b" 
7xx;l^ (#IB^5-320634^i^^fB) . N, N. N-hy7 
x~;k75ym##: (mm-1972^4,^$g) . 7x/ 
^ifv>«Ji&^'r^^#]^f/'75y (J^IB¥7- 13856 
2-^) . y7Sy7.x-/l 7X-t-> b)j>>>t^##; 
iBT7 - 252474^) ^tI^$tL^^#;^7^y^. a- 
;t :^ ^/l^f - ^7xy^3j:t/a,oo - i^lV- a-t^f- 
;]/^:t7xy (Adv. Mater. 1997,9,N0.7,p557) . a^J^ 
^f FT>';l^F*T>^;t7xy(Angew. Chem. Int. Ed. E 
ngl. 1995, 34, No.3,p303-307) . 2,8-i^A^x;l/7y 
X7[2,3-b:6,7-b']v^^:t7xy(JACS,Voll20, NO.4,1 
998,p664-672)^^0:t U :^>^7xy'fl^^Jr45. ;^°y bn 
(K. Murakoshi et al.,;Cheiii. Lett. 1997, p47 
1) . "Handbook of Organic Conductive Molecules an 
d Polymers Vol. 1,2,3,4 " (NALWAl^. WILEYiiM) (CfB 

m^tix\^i:t^'jT^i-]yyf5i.t/^cr)mmi^. (p 

-7xxvy) ti^v:^(^tmi^. p-7xXL.y 
b'-lxy) i5^V^mm#. ;j^Uf'X-i/yb-l/y 

ioi;ti^"^i7)f^##:. ;KUf^^7xyioj:t/^^-^^0|^^#:. 
;K)J7xyy*3j:t^'^c7)f^^#:, b;M y>^i;t/^^ 

^^p^fr^o^mttffi^^ i t < fflffl-r ^ 1 1 ^> 

e, Vol. 395. 8 Oct. 1998,p583-585fcieil($ixTV^I) i 

0 i,z }<-^^y h UK}]^i a y hn-jitttzMz hVx 

(4-yn^7xx;i^) 75XT>AA.^^f^^^7 > 
^ b c?) j: 5 5:* ^ ^ y 7 i^"* ^ ^^-t 1^ {t'&fl!! ^ 

muwifz^. mmi^^mi^mmm^'ryi^^mm (^ 

^ffa^cW^Li((CF3SD2)2N]c^j: 
[0099] *aiE?Lil3I1^^^4{i:m^.«^&. ^ h 

^i. tfz. lEiimmm^^vMmmh^izmth 

t^limim±(^rzmiectorochm. Acta 40, 643-652 

{m5)i^zmm^tixi-^^xr\y-^u nv zyxm(^)^m 
^^\-^xrMi\:i^^ymm^Tm^mtLxmm.ti^ 

[0100] wmmt^^:mmwmh^mmt 

tm^. 3^mn{?-Cul) (J. Phys. D:Appl. Phys. 31 
(1998)1492-1496) . ^^y7y^M (Thin Solid Film 
s 261(1995)307-310. J. Appl. Phys. 80(8), 15 Octobe 
r 1996, P4749-4754. Chem. Mater. 1998, 10, 1501-150 
9. Semicond. Sci. Technol. 10, 1689-1693) ^S:^^ 
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[0101] mmmmmmijmzmLxi±2}m(D 

[0102] m^cr>i^commmmcom?)-'^?f-iimt 

^EJ: 'om^E:h^zLxmmmmmthM^rx^ 
txmmx'^t. 

[0103] ^mcn^^ m^<nmMW'mmi,ziiv^x\i 

^Lxmismmm^zi:mw^-ftiimi,m. 
m^izim&. m^-ituzmizMmm^ttzt hX' 

fL (^-/i-) mmmmn^i^iziiMm.mm'^cYDm 

[0104] mm-iti^iii^-^. mmtx^^^^^mm 
m^mmiEmmmm'^izii. m^m^^Hzx. 

-y 'Jm'>i-^ii±-tt ; t xni& t '^mxh i *\ mmt 

[ 0 1 0 5 ] ^rio, «^»Ji*iO*^i-i: LXli 1 0 , 

000ppmtJlT*51if*L<, ^i^l,z1S-tL<li2, 0 
0 0 P P mOTT'Si D , mztft L< (i 1 0 0 P P mJil 
TX'h^. 

[0106] nmii. ym^mm^^^mmt itzt 
# . yemmjEmt Lxm< h(nx'hh . nw-immi 

mizm^immitcrmmbtxii^m mms^. 
±. m. r;i'5-'>i=.. u'j^^a. -fy-j^i. 

3 ninJil± 1 0 p. mlilTT-J) tZbtmtU\ ^S«f4 
0, §^>t#tL<{±5niim±3/xmIi[TO«HTS) 



mm.m^tnm<^yt;:< t h-Mmnrnz^mxti: 
^mmmx'h ^ t ±^3^^ iSf^fiij:^ ^ a. Ait $ it -s 

[0108] wm:^^z-r)\vc\±wmmm(n¥i^x 

iBL.fc J; 3 wmmm<nAL{,zmthi^i^h%{z^ 

iicoii^t . nmM<n^.f^^i§mmnmwizx o . 

miaioWfl;tt#^4^M*, :>^-;^. PVD. cv 
[0109] $ (^t. 

ni^h^^^xhi,. :icni.ots:m^m^zxmm 

m^^hWi-^. n^^mm^'mi'KX-<mth:ihtf^'^ 

[0110] 2|sfgtlc07Km?tTiitifiK!ri5CO^Ml:^f*)^!fl5 

[0111] mz-:^m^(^^'^mmf i:\^h^h±^ 
v:mzmm^hM^<r)^!Vim.mif=t 'ja. -)vmMz 
-^\^xwm-h. 

[0112] mmmM±Ki'mm'z}v^u<rmMi. 
mm^z\imuijmmw^'^%m(^}:.n^xhh 

■tf^. ll2S7t{±ia3t^-rJ:-5ttSW('-^t.-i-»^^» 

fmMm:hh., ±%<^-:>\,z%nfi\f. mm}^i^%<n 

XmMWmSk [^2 ( a ) ( d ) . S3 ( g ) ] 
fc , )^Mi>^h<nmm:9A r[ia2(b) (c),ia 
3(e) (f ) (h) ] Xhh, 

[ 0 1 1 3 ] 112 ( a ) tt. wmmm \ imz. 
^^^wm^±i-^-^mxhh^wmT i o^i i o 
t . mmmm \ i h -k^^^^tzmmxht. 02 
(b ) {i, wmm.\ 3±t-^^sy-K9 5istt, 
^t>\,zwmmm 1 2 ^isft. os 1 4 . 

TiOzJf 1 0, W^ljJf 1 lfej;t^^Mii8^;co 
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EI2 ( c ) {±. 5Ji(cS^,(-^gjl8^# 

(t. s ^>t«?t»ij« 1 1 tmmmmm 1 2 1 m^f, 
vgmmmizLXMmttzmmhh. 1112 (d) 

{i, 3±t-SP^iR';-K9&S(t, 

^Hi5^mJi 1 2 ^miifz i> wtomitcTM o /i 1 4 1 
WT i O2J1 1 0 tmmmsM 1 1 1 ^itm^m 
mx'hi. 03 ( e ) (i:, ^Hfls^i 3 tmmmmm 

1 2?r^L. T?St3;il4&:frLTfeS®«Ti Ojii 
1 OSrfSft. §^>tm?i?fffi)iil lJ5j:t/'^«Ji8 2:it 
tt. ;cO±tij$S«l 5^E^LfcliiST*l.o 113 

( f ) i±. ^mmi 5±(c^s(i8&*t. TMoi 

mm.isMMLfzm.'chh. 123 (g) {±, 

snji 1 2 ^ir^§5iBj5M 1 sraitc, ^mmmam 1 

2^F*HiltL-C. TM'5iil4, fe*lS«Ti02Jil 

(h) ii^S^Sl 5±t^M)i8SriS(t, Tm^M 
14Sr^LTfe^i®^TiO2jil0^iS(t, $A,tlSI 
#:<?)m#f:?IJ)« 1 6 ^ Iglt. iO±t-i5^«Ji 8 S 
ii^m U - h' 9 lr*f^«JfCI) I. . 

[01 14] *^BI!i?)feS±t!SM±lll:a5«^ 

[ 0 1 1 5 ] 04 (OWmt. mmm. 1 3£7)-:Srcoffl± 

tjfBJI^mJi 1 2 Sr^ L . i 0±tc3 <^ tfeS®l=T i 
OjJi 1 0 , Slfrcom^fflSJi 1 6 fciy^MJiS SrfS 

«0fi!>:^roffitctiK*fB5itli 7i{)SiS(t^^xt:v^S„ dco 

•fe*iS«T i OjJIl Ocoam* (3tcOAWffiT'S,l. 

3ffl|>i)^«bl.^^fct:cOffiflfi:t*) ^±%< Ltd 

[0116] h\^~h^'^r'^^7'X h V~ 



*«*$tL. m^ii^d -i^umti^^mu-vtfziiyu^ 
mMML-z. m.Lfzmfimmzm\iitmmiztj: 

T'yTcrifzib^ SmzjUt. xf-L-y f -;Ur-fer- h 
(EVA) ^'f?^W«i0r7Xf-/i?^fi|£f2'7>f;l'A 

S^c(i3t^tf]!iOff:5t-ffli.^'S;i:AST'^l.„ Sit, ^f-SP 

^•y^yAivi.'cmm^tz'^.. ±tz\i. \Lwm-*t^ 
Mmmit^^h z. h ^zi-^xummm^nH-L. mi 

mwmv-i.x^yY-^-'^mzm'&L. ^^w&t 

[ 0 1 1 7 ] •feyl^'ecOi>cO^*^««, 

[0 118] X-Jt-xV\y-Y9Ay'cn±^nm^iy 

[0119] ^y'xvv- V9Aro-)m-^^ 

■ n±Mmbmz]\mmmLtzik. yuyv^^'^-im 

-ti:, Wmi'^zyv-J^^^i'yVLXVmfhZtifX'^ 

I. 

[0120] m4l,Z^ltziim(0=ei^a.-Mi.. SJt« 

UAiizmimM ■ mytm ■ 'mm$m ■ mmmmmij^± 
mw-^-msmxiimti:^x o t, mm^ -y^ ■ & 

S?X-y^y/- CVD ■ PVDbUr,tz^mi^y°^-^X 

mL $)?,\-^w^f-ymintfzi±iKfmx-m^Lfzmi,z 

U-^-Xi'y-^iiy^-^7°yX'7CVM (Solar Ener 
gy Materials and Solar Cells, 48, p373-381^{CiB 

a ) t tzimmnmmffj^m^j: Kmmx'^^-- y 

[0121] OTt-?-<7)ffic7)^«^Xg(:^v>Tpat 

!ll^i^7^;^i.«c7)EVA^. mm'&.m 

m'i\>zmtm^ts:mMt^mmixhh. 

[0122] itl^^, ^)V}L\,zm'&~thl5mt LX 
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[ 0 1 2 3 ] i:^^ . WA7 -f 5-^^f±ff(c?IAL-C^ 
[0 1 24] ^j^'a-;l/i1#tJiii^Htf7L'-AtiO 

[0 1 2 5] ^«fcL,TPET • PEN^<7)irJie 
[0126] fl«Jii$^±{fl,fcft.. ^ 

[0127] tJt, •fe7Uco^ffl^^/;i^-h'>-^t>t{iT 

[0128] mm^^±ifhtzmz\i. 3t&JM:^^r< 

«4A 1 -T i ts:}£<n^^m^mmt Lxmhii'A. 



[0129] ^nsw^mhtzmzM, ^}vmm^ 

[0 130] VA^-it^y=r ^V'f'^mK&.^^yv^-y 

r^wt^m^m-^x^ivcnmmitbmnmm 

[zj^^-ymM-thnwrnt^-^h , 

[0131] *fUv-7'f;PA5rir(?)7^^^7;l'SJt 

■^j:fj-t,immmkmmx'^^Ltzi5m\zi. nx. m 
ix, -ii/uim^-fmio^-ixi^zmuzm. mmmi 

#;^f^MT'# ^/t. Solar Energy Materials andSo 
lar Cells, 48, p383-391ie«CO rsCAFj biilil 

[0132] yu^i^y'fl'^i¥co±Wimi^X'ii. M(= 

ziiimt'ymiztmm&txmmti z t hx^ 
I. 

[0133] 

mtmn ot, ^mmmm^zx-^xmrnmrn 

mmi :ft«D-33. D-34, D-29. D-3 

aT^z:^^mco^m(o^mmi^ti}^ . ^mMn z mz 

[0134] 
Utl9] 
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(1) B-33,D-U(D^^M 
COOH 




[0135] 



lit2 0] 
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(2) D-29,D -m^^-mi 




XOOK 



HOOC 



D-30 



[0 13 6] {l)D-3 3.D-3 4 CO-^^ 
Tb^7x::^/^4^V^7>i* 'jy 1. 0. 7 9g(lmmo 
1). Sm(acac)3-nH2 0. 1. 5g (--3 

mmo 1 ) ^1, 2, 4-by^nn^y-^fy2 0 Om 



1*. 



Mm#H^T4 



^Pi/T:!^';^^^*^!. 06g(l. 5mmol) 

-)v= 10:1) t-Ta»^<^«. mmL. d- 3 

3. 0. 77 g. D-34. 0. 3 5g^f#/'^. 

[0137] (2) D-29. D-3 0c?)'&jSc 
D-3 3. D-3 4c7)'^^tTs Sm (acac) 3 ■ 
nH2 0c7)fti)i9t^Eu (ac ac ) 3 ■ nHgO^ffll^ 

[0138] ( 3 ) im^mc^^^ 

\^XY<^mim\\iZm^fz^^^mi::> . Inorg.Chim.Acta. , 



255,59-64,(1997). Inorg.Chim.Acta., 268,141-144, 

{\m)m<^)xm^\iZ^m^tifz-)jmmmzLx. m 

[0 139] mmm2 

{!) zMin^^yifmmmW: 

^m^'ryuya-^ ^ yyLtz^^n2 0 OmicoxT 

yVxm'^y^MzZMit^^y ( B*TxnS>VW± 
Degus sa P-2 5) 1 5g. 7j<4 5g. ^MJc^rj 
(T;l/KU vf-aS. Triton X-1 00) 1 
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